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surgical intervention. Furthermore, they found that mortality was
significantly correlated to surgical intervention.

In the current study, it was found that TOF and CDH specifically and
GIT surgery generally correlated significantly with higher mortality.

Worldwide, and along the years, mortality from CDH did not improve
massively, even in centres where extracorporeal membrane oxygenation
(ECMO) is available Thiagarajan et.al. (2016)(12). Furthermore, Lum et.al.
(2022)® concluded from their 16 years retrospective cohort, that survival
in CDH patients is largely dependent on severity of the case, lung
maturity, timing of presentation, early detection and general condition.

Furthermore, Alslaim et.al. (2020)* reported high and variable
mortality from TOF in LMIC (ranging from 30- 80%). Additionally, in a
study conducted in Nigeria, Ilori et.al. (2013)(7) reported 100% mortality in
neonates with TOF.

In the current study, invasive ventilation >48 hours and central line
insertion were risk factors that correlated significantly to mortality. On
performing regression analysis, only the central line insertion was
significantly correlated to mortality. This might point that sick babies are
more prone to death, however, this needs further studies to be confirmed.

Note to mention, Ammar et.al. (2020)(3)

reviewed data of neonatal surgery
over 7 years. They concluded that the need of preoperative intubation and
duration of surgery> 2 hours, correlated significantly with mortality
regardless the type of surgery. Furthermore, Withers et.al. (2021)(14) in
their study in South Africa, found that gram- negative sepsis was a major
contributing factor to both morbidity and mortality in neonatal surgery
outcomes.

On the contrary, Garcia et.al. (2019)(6) concluded that poor outcomes
in babies with central lines are related more to their underlying disease
and their general conditions rather than the presence of central line itself.
Study Limitations:

The current study has the usual limitations of observational studies,
where correlation rather than causation could be identified. However,
retrospective studies still can highlight certain risk factors or problems that
can be a base for future studies.

Conclusion:

Our study reports that prematurity, GIT pathology, invasive
ventilation> 48 hours and insertion of central line were correlated with
higher mortality. However, further prospective studies are highly
recommended to confirm their exact impact and the causation relation to
neonatal outcome.
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Died |Improved| Total
Strangulated Hernia 0(0.0%) | 1(1.6%) 1 0.375 0.540
CHPs 0(0.0%) | 2(3.3%) 2 0.760 | 0.383
Torsion 0(0.0%) | 1(1.6%) 1 0.375 0.540

*Chi square test, TOF: tracheooesophageal fistula, CDH: congenital diaphragmatic
hernia, HSD: Hirschsprung disease, CHPs: congenital hypertrophic pyloric stenosis.

Table (3) shows that mortality was significantly increased in neonates
with TOF, CDH and exomphalos (p= 0.003, 0.006 and 0.023
respectively). On the contrary, all patients with isolated anal anomaly (e.g.
isolated anal atresia) survived (p= 0.04). All other diagnoses showed no

significant correlation with patient outcome (p> 0.05 for all diagnoses).
Table (4) Comparison between outcome and demographic data, managing surgery team
and affected system
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and wound infection were not implicated in the poor outcome (This is not
correlation with outcome) (p= 0.730 and 0.128 respectively). Survived
neonates were admitted for a significantly longer period than died

neonates (p= 0.043).
Table (6) Multivariate logistic regression analysis for predictors of mortality

P- Odds 95% C.1. for OR

B SE. | Wald )
Value | Ratio (Or) | Lower | Upper
Central Line Insertion | =0.015| 1.278 | 0.000 | 0.991 | 0.985 0.081 | 12.050
My >48 Hours 2.898 | 1.106 | 6.863 | 0.009 | 18.130 | 2.074 | 158.457
GIT 1.332 | 0.882 | 2.280 | 0.131 | 3.787 0.672 | 21.335

Died Improved Test
P- Value
No=23 No=23 Value
Age on admission | Median (IQR 4(2-9 45(2-15
8 TR 9 @19 0.919#¢ | 0.358
(days) Range 1-15 1-28
Male 15(65.2%) | 38(61.3%)
Gender 0.110* | 0.740
Female 8(34.8%) 24 (38.7%)
Gestational Age|Meant SD 37.00+ 1.38 |37.03+ 1.32
0.099¢ | 0.921
(Weeks) Range 35-40 32-39
Preterm 12 (52.2%) 10 (16.1%)
Term 11.362* | 0.001
Full Term 11(47.8%) | 52(83.9%)
GIT 21(91.3%) | 33(53.2%) | 10.499* | 0.001
Neurosurgery 1(4.3%) 9(14.5%) | 1.671* | 0.196
Orthopedics 0(0.0%) 7(11.3%) | 2.830* | 0.092
Renal Problem 0(0.0%) 4(6.5%) 1.557* | 0.212
System Affected Cardiac Surgery 0(0.0%) 1(1.6%) 0.375* | 0.540
Gonadal 0(0.0%) 4(6.5%) 1.557* | 0.212
ENT 0(0.0%) 1(1.6%) 0.375* | 0.540
Skin 0(0.0%) 2(3.2%) 0.760* | 0.383
Oncology 1(4.3%) 1(1.6%) 0.546* | 0.459

*: Chi- square test; #: Mann- Whitney test; o: Independent t- test, GIT: gastrointestinal
tract, ENT: Ear, Nose And Throat.

Table (4) shows that among the demographic variables, gestational age
was the only contributing factor of mortality with mortality, where
preterms had significantly higher mortality compared to full term neonates
(p=0.001). As for mortality per affected system, 91% of the whole study
deaths (21/ 23) occurred in neonates with a gastrointestinal pathology,

whose presence significantly correlated with poorer outcome (p=0.001).
Table (5) Comparison between patients’ clinical data and outcome

Died Survived Test
P- Value
No.=23 No.= 62 Value
) ) No 2(8.7%) 7 (11.3%)
Surgical Intervention 0.119* | 0.730
Yes 21 (91.3%) 55 (88.7%)
No 11 (52.4%) 39 (70.9%)
Wound 2318 | 0.128
Yes 10 (47.6%) 16 (29.1%)
. . |No 2(8.7%) 34 (54.8%) .
Central Line Insertion 14.630 0.000
Yes 21 (91.3%) 28 (45.2%)
Ventilation> 48| No 3(13.0%) 49 (79.0%) .
30.758 0.000
Hours Yes 20 (87.0%) 13 (21.0%)
Median (IQR 13 (6-17 15.5(10-22
Length Of Stay o®) ( ) ( ) 2.025#¢ | 0.043
Range 1- 55 1-127

*: Chi- square test; #: Mann- Whitney test.
Table (5) shows that mortality was highly significantly encountered
among patients with inserted central lines and those who were on invasive

mechanical ventilation> 48 hrs (p=0.000 for both). Surgical intervention
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MYV: Mecahnical ventilation, GIT: gastrointestinal tract

Table (6) shows regression analysis testing all the variables that
correlated significantly with high mortality. Only mechanical ventilation>
48 hours remained significantly related to poor outcome (p= 0.009)
compared to GIT surgery (p= 0.131) and central line insertion (0.991).
Discussion:

The current study aimed to evaluate the outcomes of neonatal surgery
over a period of six months in a tertiary neonatal intensive surgery care
unit. All included neonates had an underlying surgical problem and were
treated either surgically or conservatively, based on their diagnosis,
clinical status, hemodynamic stability and surgeons’ decision.

Among the studied neonates, 22 were preterms (25.9%) and 63 were
full terms (74.1%). Mortality was significantly higher in preterm babies
compared to full terms. Likewise, Saggers et.al. (2020)° found in their
study which included 205 neonates with surgical problems, that
prematurity was a significant predictor of poor mortality (p=0.001).

In the current study, 50/ 76 (65.8%) operated babies had wound
infection as a postoperative complication. Wound infection didn’t
correlate to final outcome and incidence didn’t vary significantly between
systems affected (except it was significantly lower in orthopaedics surgery
p=0.045).

On the contrary, Abdelgawad et.al. 2022)" found that surgical
wound infection was significantly correlated to mortality and longer
hospital stay.

Interstingly, Segal et.al. (2014)(”) in their large study including 724
VLBW infants who had 1039 surgical intervention reported much lower
incidence of wound infection. It varied between 4.3- 19/ 100 intervention
as per the surgery site.

In the current study, the overall mortality was 27.1% (23/ 85),
however, surgical intervention didn’t correlate to mortality (p=0.730).

In a previous study from the NICU of the current study, El- Shimi et.al
(2018)(5) reported an almost equal mortality rate of 27.9%, however, the
number of annual admissions at the time of their study was much lower
than current figure of annual admission. Also, there was no mention to
mortality per specific diagnosis.

Furthermore, in a study measuring the burden of neonatal surgery in
Uganda, Ullrich et.al. (2020)<13) examined 1313 neonatal surgery
admissions. They reported an overall mortality of 36%, with postoperative

mortality of 24%. This means that 12% of deaths occurred before any
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Figure (1) CONSORT flow chart
Table (1) Demographic data, NICU stay and patients’ outcomes (No= 85)

Figure (2) Distribution of patients per systems affected.
Table (2) Incidence of postoperative wound infection per operating teams and per system:

. Median (IQR) 4(2-12) No Wound Wound
Age on admission (days) . . Test
Range 1-28 Infection Infection Value* P- Value
alud
Gend Male 53 (62.4%) No.= 50 No.= 26
ender Female 32 (37.6%) Pediatric Surgery | 36 (72.0%) | 22 (84.6%) | 1.506* | 0.220
Mean+ SD 37.02+ 1.33 T Neurosurgery 6(12.0%) 4(154%) | 0.171* | 0.679
. eams
Gestational Age (Weeks) 2 ge 32-40 Orthopedics 7(140%) | 0(0.0%) | 4.009* | 0.045
Preterm 22 (25.9%) ENT 1(2.0%) 0(0.0%) 0.527* | 0.468
Gestation Full Term 63 (74.1%) GIT 29(58.0%) | 18(69.2%) | 0.914* | 0339
Pediatric Surgery 67 (78.8%) Neuro 6(12.0%) 4(15.4%) | 0.171* | 0.679
Neurosurgery 10 (11.8%) Orthopedics 7(14.0%) 0(0.0%) 4.009* | 0.045
T
cams Orthopedics 782%) Renal 2040%) | 1(3.8%) | 0.001* | 0.975
ENT 1(1.2%) System Cardiac 1(2.0%) 0(0.0%) 0.527* | 0.468
No 9(10.6%) Gonadal 12.0%) | 2(7.7%) | 1.462* | 0.227
Surgical Intervention Yes 76 (89.4%) ENT 1@O%) | 000.0%) | 0.527* | 0.468
' No 50 (65.8%) Skin 12.0% | 1(3.8%) | 0.228* | 0.633
Wound Infection Yes 26 (34.2%) Oncology 204.0%) | 0(0.0%) | 1.068* | 0.301
No 36 (42.4%) ENT: ear, nose and throat, GIT: gastrointestinal tract *: Chi- square test.
Central Line Insertion . . .
Yes 49 (57.6%) Table (2) shows that there was no wound infection in orthopaedics
Ventilation >48 His No 52 (61.2%) surgeries (incidence= zero). All other systems show no statistical
Yes 33 (38.8% . . . . .
- (38.8%) differences in incidence of postoperative wound infection (p> 0.05).
Median (IQR) 15 (9-21) . . .
Length of stay (days) Table (3) Correlation between different diagnoses and outcome:
Range 1127 DI ) Died |Improved| Total | Test _—
1 0, 1agnosis - Value
Outeome Died 23 (27.1%) No=23 | No=23 | Nogs | Value*
0,
Improved 62(72.9%) TOF 7(30.4%)| 4(6.6%) | 11 | 8565 | 0.003
ENT: ear, nose and throat
CDH 4(17.4%)| 1(1.6%) 5 7.544 0.006
Table (1) shows the demographic data, clinical status during hospital | 5 1 A resia/ Vestibular Anus 0(0.0%) |10 (16.4%) 10 | 4.204 | 0.040
stay and patients’ outcomes. Eighty- five patients had at least one |Meningomyelocele 0(0.0%) |8(13.1%)| 8 3.276 | 0.070
confirmed surgical diagnosis. 53 (62.4%) were males and 37.6% were | Malrotation +/~Volvulus 2@7%) | 1(16%) | 3 | 2472 | 0115
X Inguinal Hernia 0(0.0%) | 2(3.3%) 2 0.760 0.383
females. 74.1% were born at term and 25.9% were preterm with overall - — - -
Septic Arthritis 00.0%) |711.5%)| 7 | 2782 | 0.095
mean gestational age 37.02+ 1.33 weeks range (32- 40). From the 85 |yqp 287%) | 349%) | 5 0451 | 0501
studied neonates, 33 (38.8%) and 49 (57.6%) babies required mechanical | Esophageal Perforation 0(0.0%) | 4(6.6%) | 4 1.557 | 0212
ventilation> 48 hours and insertion of central line respectively. Seventy- | Exomphalos/ Umbilical Cord Hernia |4 (17.4%)| 2(3.3%) | 6 5131 | 0023
. . . . . Cloaca + Bladder Exstrophy 0(0.0%) | 2(3.3%) 2 0.760 0.383
six (89.4%) were operated upon while nine patients were treated either -
Obstructive Uropathy 0(0.0%) | 3(4.9%) | 3 1154 | 0.282
conservatively (n=7) or palliatively (n=2) for poor general condition 10t |y, cranial Hemorrhage 1@3%) [ 10.6%) | 2 0546 | 0.459
allowing surgical intervention. Only 18 patients (21.2%) required |Choanal Atresia 0(0.0%) | 1(1.6%) | 1 0.375 | 0.540
specialized surgical intervention. Out of the 76 operated upon babies, 50 | niestinal Atresia +/=Perforation 2@.7%) 1 3@%%) | 5 | 0451 | 0.501
} 65.8%) had d infections. The median hossital s Ovarian Cyst 0(0.0%) | 1(1.6%) | 1 | 0375 | 0540
atients (65. ad wound infections. The median hospital stay was
p ( ) P y Breast Abscess 0(0.0%) | 2(3.3%) 2 0.760 0.383
days range (I- 127) days. Overall mortality was 27% (23/ 85). The Oncology 1(4.3%) | 1(1.6%) 2 0.546 0.459
distribution of patients per their affected system is shown in figure (2). Coarctation Of The Aorta 0(0.0%) | 1(1.6%) | 1 0.375 | 0.540
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Background:

Neonates are a vulnerable, high- risk population, who require rapid
and appropriate interventions with their illnesses. On several occasions,
involvement of multidisciplinary specialized teams is mandatory.(w)

Neonatal surgery outcome is one of the parameters used for assessing
the strength of healthcare systems as multiple factors could contribute to
the neonatal surgical outcomes other than the surgery itself."® These
factors include early detection of any surgical problem (antenatal or early
neonatal), early intervention with appropriate support, neonatal referral
and transport services, available units and trained personnel that could
deliver the required level of care to very sick babies.”)

Despite advances in neonatal care worldwide, the differences between
outcomes in high income countries (HIC) and Low- and Middle- income
countries (LMIC) are still huge with reported mortality data being around
5.6% in HIC, 20.4% in MIC and 39.8% in LIC."” These differences are
related to the difficult circumstances in LMIC. Outcomes are poorer due
to delayed presentation, poverty, very high rate of hospital acquired
infections and unavailability of essential tools and trained personnel to
deal with critical babies pre and postoperative.(l(’)

The majority of data coming from HIC units can’t be replicated to or
applied to less privileged countries.””) From here arises the importance of
continued database analysis and retrieval from tertiary units in LMIC as a
start point for audits and quality improvement studies.

Aim of the Study:

To evaluate the outcome of the neonatal intensive surgery care unit, of
Children Hospital of Ain Shams University from 01/ 2022- 06/ 2022 in a
retrospective manner.

Patients& Methods:

This retrospective, observational study was conducted over a period of
6 months and was concerned with the outcomes of a dedicated neonatal
surgery unit that provides pre and post operative surgical care in variable
specialties (cardiothoracic, neurosurgery, general neonatal surgery and
orthopedic surgery).

Study Settings:

Neonatal intensive care unit (NICU) of Children Hospital of Ain
Shams University is a large tertiary unit with annual admissions of around
1000 neonates with medical and surgical pathologies. It provides various
modes of mechanical ventilation including high frequency ventilation, in
situ services (e.g., aEEG, point of care ultrasound, conventional&
functional echo) and access to specialized services (e.g., catheter lab for
cardiac interventions, peritoneal dialysis).

Ethical Consideration:

The study was approved by the ethical committee of Ain Shams

University (R178/ 2022).

Patients& Methods:

X Eligibility and Enrollment: All babies admitted to surgery NICU
during the study period with a provisional surgical problem were

eligible for enrollment.
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X Inclusion: Only neonates with confirmed surgical problems were
included in the study.
X Exclusion: Babies who had missing key clinical data from their notes

(e.g. surgical intervention, surgical diagnosis, outcome) were excluded.
Methods:

Paper medical notes and registration data of enrolled neonates were
retrieved, reviewed and analyzed. Data included personal, maternal,
obstetric, and perinatal histories, gestational age, gender, anthropometric
measures, postnatal age on presentation, surgical diagnosis, intervention
done (conservative or operation), type of operation, and risk factors to
poor outcome during stay (mechanical ventilation> 48 hours, central line
insertion> 48 hours, wound infection, neonatal sepsis).

Outcomes included length of NICU stay, final outcome (death or
discharge) and causes of death.

Neonatal Surgery Teams:

In the current unit, most of the neonatal surgeries are done by the
general pediatric surgery team. This includes abdominal surgeries, urinary
surgeries, masses, abscesses, intestinal pathologies and atresias. Other
specialized teams (neurosurgery, orthopedics surgery, cardiothoracic
surgery) are involved on request. The main bulk of cardiac patients who
require cardiothoracic surgery are looked after in another specialized unit.
Statistical Methods:

Data were collected, revised, coded and entered to the Statistical
Package for Social Science (IBM SPSS) version 23. The quantitative
parametric data was presented as mean, standard deviations and ranges
while quantitative non- parametric data was presented as median and
inter- quartile range (IQR). Qualitative variables were presented as
number and percentages. Chi- square test and/ or Fisher exact test were
used to compare qualitative data between groups when the expected count
in any cell was found less than 5. The comparison between two
independent groups with quantitative data and parametric distribution was
done by using independent t- test while with non- parametric distribution
were done by using Mann- Whitney test. Multi- variate logistic regression
analysis was used to assess predictors of mortality. The confidence interval
was set to 95% and the margin of error accepted was set to 5%. So, the p-
value was considered significant at level of p- value< 0.05.

Results:

During the study period, 92 patients were admitted to the neonatal
surgery intensive care unit, with a suspected surgical problem. Seven
patients were excluded from the analysis as further investigations ruled out
any underlying surgical problem. As per systems affected, 67 patients had
a general surgical problem while 18 had specialized surgical pathology.
Seventy six out of 85 patients (76/ 85) patients were operated upon. The
overall mortality was 27% (23/ 85) Figure (1).
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Outcomes of Neonatal Surgery in a Tertiary Neonatal Unit in Cairo

a Retrospective Study
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Summary
Background: Neonatal surgery outcome is one of the parameters used for assessing the strength of healthcare systems. Despite advances in
neonatal care worldwide, the differences between neonatal surgery outcomes in developed and developing countries are still huge.
Aim: To retrospectively evaluate the outcome of the neonatal intensive surgery care unit, of Children Hospital of Ain Shams University during
the period from 01/ 2022- 06/ 2022.
Patients& Methods: Medical records of all babies admitted to surgery NICU during the study period with a provisional surgical problem were
eligible for enrollment. Only neonates with confirmed surgical problems were included in the study. Neonates whose notes were missing key
clinical were excluded.
Results: Eight five neonates were included, 53 (62.4%) males and 32 (37.6%) females. Twenty two were preterms (25.9%) and 63 were full terms
(74.1%). Seventy- nine patients (78.8%) were managed by general neonatal surgeons and 11.2% required specialized neonatal surgery care.
Seventy- six (89.4%) had surgical operations and 9 (10.6%) were managed conservatively or palliatively. Tracheooesophageal fistula (TOF) and
isolated anal pathology were the most common diagnoses (12.9%& 11.7% respectively). The overall mortality was 27% (23/ 85). Congenital
diaphragmatic hernia and TOF were both significantly correlated to mortality (p=0.006& 0.003 respectively). The mortality was significantly
correlated to prematurity (p=0.001), invasive ventilation > 48 hours (p=0.000), central line insertion during their stay (p=0.000) and abdominal
surgery (p=0.001). Regression analysis for prediction of mortality showed that invasive ventilation was the single factor that significantly
correlated to poor outcome (p=0.009).
Conclusion: Our study might indicate that prematurity, GIT pathology, invasive ventilation> 48 hrs and insertion of central line were correlated
with higher mortality. However, further prospective studies are highly recommended to confirm their exact impact and the causation relation to
neonatal outcome.
Key words: LMIC, neonatal mortality, neonatal surgery, HIC, NICU.
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